Summary. The present paper evaluates the influence of various technical factors when preparing human spermatozoa to be tested for their ability to penetrate zona-free hamster ova. Higher in vitro fertilization rates were obtained after sperm selection by « swim-up » migration, 4-h incubation, sperm dilution to a concentration of 2.5 x 10 6 spermatozoa/ml, and observation of the oocytes 8 h after insemination. The use of control samples was necessary because of wide intraindividual and interindividual variations in the results.
Introduction.
Mammalian fertilization needs intraspecific gamete recognition. However, some stages of sperm-ovum interaction seem to be analogous in heterospecific in vitro fertilization. In 1976, Yanagimachi et al, obtained swollen human sperm heads and male pronuclei in zona-free hamster oocytes and proposed using this procedure to evaluate human sperm fertilizing ability. The test has been reproduced by many authors (see review in Yanagimachi, 1984 ; Junca, 1984 (Hall, 1981) only 3 subjects always showed a positive test. In one case (subject 2), the test was always negative 3 h after insemination but positive 8 h after. The sperm from 3 men (subjects 1, 3 and 6) gave variable results.
Discussion.
Human spermatozoa must be removed from the seminal plasma before their ability to penetrate zona-free hamster oocytes can be tested. In most cases, this procedure combines centrifugation and dilution of the pellet in the culture medium, leading to an unselected population of sperm cells. Some authors select motile spermatozoa by their active « swin-up » migration from the seminal plasma to the culture medium (Barros et al., 1979 ; Gould et al., 1983 ; Pilikian, 1983 ; Tyler et al., 1981 ; Wolf and Sokolski, 1982 . Since the oocyte penetration rate was higher when « swin-up » migration was used to select the spermatozoa, we found this method more suitable for the test.
The penetration rate was related to the concentration of spermatozoa put in contact with the oocytes. Binor et al. (1980) found that the number of incorpored spermatozoa was expressed as a function of the log of the concentration of motile spermatozoa for concentrations ranging from 6 x 10 5 to 5 x 10 6 /ml. According to Tyler et a/. (19811, the rate of oocytes penetrated by spermatozoa prepared by « swim-up » migration was not influenced by sperm concentrations of 1 x 10 6 to 8 x 10 6 /ml. Using unselected spermatozoa, Martin and Taylor (1983) observed a decrease in the penetration rate at a sperm concentration of 5 x 10 5 /ml. Using selected and mainly motile spermatozoa at a concentration of 2.5 x 10 6 cells/ml, we observed a good penetration rate of 55.1 %. Our experimental conditions were optimal (penetration rate : 100 %) in only some cases of the studied population, but with this concentration the number of spermatozoa attached to the oocyte membrane did not prevent the investigator from clearly observing the nuclear decondensation of incorporated spermatozoa so that comparative studies could be carried out.
The mean penetration rate was lower at a sperm concentration of 0.5 x 10 6 /ml as compared to a sperm concentration of 2.5 x 10 6 /ml (31.9 vs 55.1 %1. This must be kept in mind, especially when testing spermatozoa swimming up with low efficiency, as shown for instance in human spermatozoa lacking outer dynein arms .
Modified BWW medium with an osmolarity of 410 mosm was used in this study. Aitken et al. (1983) have shown that the use of this medium improves the acrosome reaction and the percentage of penetrated zona-free hamster oocytes, and they recommended a total assay time of 6 h for routine use. Higher penetration rates could be obtained with longer incubation times (Johnson and Alexander, 1984) . However, no study has been carried out using an hyperosmotic medium.
With a modified BWW medium supplemented with 0.8 % human serum albumin, we found a significantly higher penetration rate when the incubation time was 4 h and the observation time after insemination 8 h as compared to 0 and 3 h, respectively. Nevertheless, in some cases the penetration rate was 20 % as early as 3 h after insemination. Our results support those of Perreault and Rogers (1982) who showed that the spermatozoa required a certain time for capacitation and that that time varied with the subject.
Test reliability has been studied by several authors (Binor et al., 1980 ; Cohen et al., 1982 ; Hall, 1981 ; Junca et al., 1982 ; Karp et al., 1981 ; Tyler et al., 1981 ; Zausner-Guelman et al., 1981 
Conclusion.
The selection of spermatozoa by « swim-up migration, 4-hour incubation, observation of the oocytes 8 h after insemination, reproducibility of the procedure and the use of control samples seem to be good criteria for testing the ability of human spermatozoa to penetrate zona-free hamster oocytes at a concentration of 2.5 x 10 6 spermatozoa/ml. Should these factors be modified, especially in the case of pathological samples, great care must be taken in interpreting the results.
